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New claims 15-24 

I A method for communicating information symbols in a Direct Seque:.^- (.'. k 
Division Multiplex communication system (DS-CDMA) including a b.v,. • : for 
transmitting 3 signal including multiple information symbols defined foi i:... I tip I-.* mobile 
users simultaneously over a single channel having a channel response, xiu njcthuo 
comprising: 


n) generating a pilot sequence for synchronizing communication bctwee-» v ::-.e and 
said mobile users and transmitting said pilot signal with said signal ow\ • !e 
channel for receipt by a receiver device at each said multiple mobile u.-,-: ■ 

b) providing at each user receiver device, an adaptive chip equalizer ca;>..: ' . . /racking 
said channel response; 

c) adapting one or more equalizer taps of said adaptive chip ei;i:n3 iver u* .-ceived 
pilot signal at each said receiver device, said adapting for minii:. ■ /i:u; :>•. 
infonnation symbol errors; and 

c) desprending snicl signal using a chipping sequence associated with ilk:: . . ■: r- user to 
extract the information symbols for that user from said single channel. 


CO 


O 
O 


2. "Hie method for communicating infonnation symbols as dai-noi h: ' 
power for a transmitted pilot signal is equal to the power of infv.-niaiii >:i 
sequences transmitted for each mobile user. 


herein a 
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* 3. The method for communicating information symbols as claimed in (" 2, wherein 
as power for a transmitted pilot signal increases, a power transmitted : . •* • h mobile user 
decreases for the same lota! transmitted power. 


4. The method for communicating information symbols as claimed in < ::; i, wherein 
the step a) includes generating a plurality of pilot sequences each havij r known 
chipping sequence and transmitting said plurality of pilot signals s;:n;.,, -usly with 
said signal over said single channel, said step c) including adapting im re equalizer 
taps of said adaptive chip equalizer using each said received pilot sip. 

5. The method for communicating information symbols as claimed in i • 4, wherein 
said adapting step c) is performed at a greater speed using when adup- . ,id adaptive 
chip equalizer based on said received plurality of pilot signal;: - n- :o when 
adapting based upon a single pilot signal, whereby said plurulii; ■ / : . .Mo j:";loieni 
tracking of fast varying channels. ' 

6. The method for communicating information symbols as chimed I, wherein 
said pilot signal is transmitted continuously, said method thus em: v ''- ,: ni!Ou< 
equalizer adaptation. 


7. A Direct Sequence- Code Division Multiplex (DS-CD'MA) «»rr.:. 
comprising: 


n svsicm 


a base station for transmitting a signal including multiple inform?.t>:. -!s defined 
for multiple mobile users simultaneously over a single channel lt:r-. i.. \ne! 
response; 


mechanism for generating a pilot sequence having known chipping m ■ - and 
transmitting said pilot signal with said signal over snid single cH-in/ ip; by n . 

receiver device :it ejeh said multiple mobile users: 
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an adaptive chip equalizer provided at each user receiver device cap,. 1 ^ . irackiny said 
channel response; 

mechanism for adapting one or more equalizer taps of said adaptive c: cv;:alizer using 

said received pilot signal at each said receiver device, said adapting T ■ iir.hiizing 

received symbol errors, wherein said receiver de-spreads said signal . - -j .1 chipping 

sequence associated with that mobile user to extract the information - I "or that user 
from said single channel. 

8. The DS-CDjVjA system as claimed in Claim 7, wherein a power \ ..Mniued pilot 
signal is equal to me power transmitted for each user. 

9. The DS-CDMA system as claimed in Claim 8, wherein as powr; : * : .•usrniiied 
piloi signal increases, a power transmitted for each mobile user decR : ihe same 
total transmitted power. 

10. The DS-CDMA system as claimed in Claim 7, wherein said base v . includes 
means for generating a plurality of pilot sequences each having a Ivm;< . .* , : iping 
sequence and transmitting said plurality of pilot signals sinv.il uncoil ' . '. ,J:> <\«n:i\. 
over said single channel, said mechanism for adapting one or more e ;>f said 
adaptive chip equalizer using each said received pilot signals. 

11. The DS-CDiV!A. system as claimed in Claim MX wherein ?aid ad:-- ■ rohnr:ism 
executes at a greater speed using when adapting said adaptive chip :\. 'w^d on 
said received pluialiiy of pilot signals ss compared io when ada;:*.i.v.- <t -.ingle 
pilot signal, whereby said plurality of pilots enable efficient tracking ' nyi;^ 
channels. 

12. The DS-CDMA system as claimed in Claim 1, wherein said pilot .• 
transmitted continuously, said method thus enabling commune ecu: ' . *!;ition. 
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13. A method for adapting chip equalizers used for receiving symbols rn;vd:y fading 
channels, said meihod comprising: 

a) generating a plurality of pilot sequences each having a known chip;.- - ^uuence; 

b) transmitting said plurality of pilot signals simultaneously with a sig - : . :ui tiding 
multiple information symbols comprising data sequences destined for • L- mobile 
users simultaneously over a single channel, 

c) providing at each user receiver device, an adaptive chip equalizer d • V of tracking a 
channel response, and obtaining an equalizer output capable of being c ^.id to obtain 
a data sequence for a particular user; 

d) adapting one or more equalizer taps of said adaptive chip equalizer -aid received 
pilot signals at said receiver device, said adapting for minimizing rece i. formation 
SVmboJ errors: and 


c) de-spreading said signal using a chipping sequence associated with ; 
extract the information symbols for that user from said single channel. 


■bile user to 


14. The method as claimed in Claim 13* wherein said aditpiing step d;» 
implementing a least squares method comprising steps of: 


the 


generating a vector of known transmitted pilot informal ion syrr 


generating a matrix C of pilot spreading sequences; and, 


estimating said equalizer taps f according to: 
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Za V 83 (XTX) Where X = CR 

and where R(i j) - r(i + d f - j) i = 0, — N N $ , j = 0, — L : - - ] 

with N s being the number of received symbols used in estimating the 

and Lris the total number of equalizer taps. 


7 AV = (XX) ' l X J where X = CR 

and where R(i j) «■ r(i + d f - j) i = 0, — N N*, j ■= 0, L F - ! 

with N 5 being the number of received symbols used in estimating the 

and L t is the total number of equalizer taps. 


\ --15. (New) An apparatus for transmitting a o 
signal including multiple information symbol » 
multiple users simultaneously over a sinqle c> 
a channel response, said apparatus comprising 

a mechanism for generating a pilot seque: 
chipping sequence; and, 

a transmitter device for transmitting sa' 

signal with said communications signal over i; - 

channel for receipt by a receiver device at c. 
US 0 1 0 1 4 2 PREL I M . MAR . SLR 1 
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'multiple mobile users, said receiver device including an 
adaptive chip equalizer capable of tracking said channel 
response and adapting one or more equalizer taps of said 
adaptive chip equalizer using said received pilot 1 signal, 
said adapting for minimizing received symbol errors; 

wherein said receiver device de- spreads said 
communications signal using a chipping sequence associated 
with that mobile user to extract the information symbols 
for that user from said single channel . 

16. (New) The apparatus as claimed in Clair. wherein a 
power for a transmitted pilot signal is equal tr the power 
transmitted for' each user. 


17. (Hew) The apparatus as claimed in Claim wherein as 
power for a transmitted pilot signal increase v, a power 
transmitted for each mobile user decreases fc* * f.e name 
total transmitted power. 

18. (New) The apparatus as claimed in Claim is, -herein 
said means for generating a pilot signal f;;rt! -r r.-r-ncrates 
a plurality of pilot sequences each having a h:ic ;n chipping 
sequence and transmits said plurality of; pile*. ; - m^s 
simultaneously with said communications signal c: .r said 
single channel, said mechanism for adapting cne - r more 
equalizer taps of said adaptive chip cqualiz-r \: • . nq each 
said received pilot signals. 


19. (New) The apparatus as claimed in CM aim i , . --r^ in 

said adapting mechanism executes at a greater sr i using 
when adapting said adaptive chip equalize:: bi r. ssid 

USO 1 0 1 4 2 PRE LXH . MAR .SLR 2 
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received plurality of pilot signals as compare! to when 
adapting based upon a single pilot signal, r . by said 
plurality of pilots enable efficient trackir.- fast 
varying channels. 

20. (New) The apparatus as claimed in Claiir. 
said pilot signal is transmitted continuously 
receiver device . capable of performing ccntiiv. 
adaptation. 


IS, wherein 
. H^id 
* equalizer 


21. (New) a receiver for a communications ay;- •■. capable of 

receiving a communications signal including triple 

information symbols comprising data sequencer :-::tined for 

multiple users simultaneously over a single - ■ -1 having 

a channel response, said communications sign-:,. -ludirig a 

pilot signal having a known chipping sequence, .--.id 
receiver comprising: 

an adapting chip equalizer used for sinn:- .r.ecusly 

receiving said communications signal and pi I: 1 ■ ' :n al, and, 
obtaining an equalizer output; and 

a device for de-spreading said equal ir.c .:;:t to 
obtain a data sequence for a particular user.. 

wherein cne or more equalizer taps ot sc. . . ?:sptive 

chip equalizer are adapted using said recoil -i.ot 

signal, said de-spreading device de- spread i:v . ! 

communications signal using a chipping sequ-: --sociated 

with fchst user to extract the information syr ' nor that 
user from said single channel. 

22. (New} The receiver according to claim 21, -cin said 
commun i c a t ion s signal includes a p 1 u r a 1 i c v c :' 
USO 1 0 1 4 2 PRELIM . KAR . SLR 3 
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> sequences each having a known chipping seque 
transmission simultaneously with said commur. 
over said single channel, said adsprj.nq chir 
adapting one or more of ics equalizer caps i. 
received pilot signal. 

23. (New) The receiver according to CLnim 7 
adapting chip equalizer operates at a great'? 
when adapting based on said received plural- 
signals as compared to when adapting bribed i 
piloc signal, whereby said plurality of pile 
efficient tracking of fast varying channels. 

24 . {Mew J The receiver according to CI. Tin r 
pilot signal is transmitted ccnti nuou£.l y f:c 
cent inuous equal i zer adaptation . - - 
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